A synthetic peptide containing loop 4 of nerve growth factor for targeted gene delivery.
Gene delivery vectors that restrict the expression of a therapeutic gene to a particular type of cells are critical to gene therapy in a complex structure, such as the central nervous system. We constructed a nonviral vector for targeted gene transfer to cells expressing nerve growth factor (NGF) receptor TrkA. The vector was a synthetic chimeric peptide composed of a targeting moiety derived from NGF loop 4 and a DNA-binding moiety of 10 lysine residues. The peptide activated signal transduction pathways of the NGF receptor TrkA in PC12 cells and supported the survival of the cells after serum deprivation. After forming complexes with plasmid DNA, the peptide dose-dependently increased reporter gene expression in PC12 cells, which could be inhibited by excess NGF. The peptide-mediated gene expression was not affected in PC12 cells by co-incubation with a blocking antibody against the low-affinity NGF receptor p75 and was significantly enhanced in NIH3T3 cells stably transfected with TrkA cDNA, suggesting the involvement of the high-affinity NGF receptor TrkA without the participation of p75. Moreover, the peptide did not assist gene transfer in TrkA-poor, but TrkB- and/or TrkC-positive primary cerebellar granule neurons and primary cortical glial cells. The chimeric peptide reported will be useful in gene delivery to and gene therapy of the nervous system and other tissues/organs with cells expressing TrkA.